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(54) Production of keto acids 

(57) The present invention provides A method for 
the production of a keto acid having the general formula 
of 




Rl 



/XT 



R2 



wherein Rl and R2 are the same as above, with 
phthaltc anhydride, In an organic solvent in an amount 
of less than 0.5 parts by weight p& part of m-amino 
phenol. 
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wherein Rl and R2 independently represent a straight 
or branched chain alky! of 1-18 carbon atoms, a 
cycloalkyi of 4-8 carbon atoms or a phenyl both of which 
may be substituted by at least one substituent selected 
from the group consisting of halogen atoms and alkyls 
having 1-4 carbon atoms, an aralkyi of 7-10 cartx>n 
atoms, alkoxyalkyi having 2-20 cartoon atoms, tetrahy- 
drofuryl alkyl, aikylcarboxy alkyl. alkylcarbcxy benzyl, or 
Rl and R2 together with the adjacent nitrogen atom 
may form a heterocyclic ring, or one of R ^ and R2 is 
hydrogen, but R1 and R2 may not simultaneousty be 
methyl or ethyl or benzyl which conprises reacting a n> 
amino phenol having the general formula 
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Description 

Held of invention 

The invention relates to a method of producing keto 
acids. Such keto acids are useful intermediates for the 
production of fluoran compounds used as dyestuff in 
pressure or heat - sensitive recording. 

PriQr Art 

The keto acids have previously been produced by 
the reaction of N, N<Jialkytaminophenol with phthalic 
anhydride in a molar ratio of 0.5-2.0. The synthesis has 
been performed In the presence of an inactive solvent 
such as toluene, xylene or tetrahydrofuran, at a temper- 
ature of 80 - 1 50*C, as a solution or slurry dependant on 
the nature of the N, N-diaikyI amino phenol. Solvent has 
been used in a ratio of 0.5 - 5.0 w/w with respect to N, 
N-dialkylaminophenol. The volume of solvent used can 
cause loss of yield due to the solubility of the product 
keto acid in the solvent. The disposal of large amounts 
of solvent poses significant economic and ecological 
problems. 

Summary of Invention 

It is therefore, an object of this invention to provide 
a method of producing keto acids using a reduced 
amount of solvent 

The invention provides an improved method for the 
production of a keto acid having the general formula of 



Rl 




wherein Rl and R2 independentiy represent a straight 
or branched chain alkyi of 1-18 carbon atoms, a 
cydoalkyi of 4-8 cartoon atoms or a phenyl both of which 
may be substitijted by at least one substituent selected 
from the group consisting of halogen atoms and alkyls 
having 1-4 cariDon atoms, an aralkyi of 7-10 carison 
atoms, alkoxyatkyf having 2-20 carbon atoms, tetrahy- 
drofuryl alkyl. all^tearboxy alkyl. alkylcarboxy benzyl, or 
Rl and R2 together with the adjacent nitrogen atom 
may form a heterocyclic ring, or one of R i and Rg is 
hydrogen, but Rl and R2 may not simultaneously be 
methyl or ethyl or benzyl which comprises reacting a m- 
amino phenol having the general formula 
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R2 



fo wherein Rl and R2 are the same as above, with 
phthalic anhydride, in an organic solvent in an amount 
of less than 0.5 parts by weight per part of m-amino 
phenol. 

/5 Detailed Description of the Invention 

The m-amino phenols used in the invention include, 
but are not limited to. 



N,N-di-n-propyl aminophenol. 
N.N-di-n-butyl aminophenol. 
N.N-di-n-pentyl aminophenol, 
N,N-di-n-hexyl aminophenol, 
N,N-diisopropyl aminophenol. 
N,N-disecbuty1 aminophenol, 
N.N-diisobutyi aminophenol, 
N.N-diisoamyl aminophenol, 
N-methyl-N-cyclohexyl aminophenol, 
N-methyl-N-phenyl aminophenol. 
N-methyl-N-(2-mettiylphenyl) aminophenol, 
N-methyl-N-(3-m6ttiylphenyl) aminophenol, 
N-methyl-N-(4Hm6thylphenyl) aminophenol. 
N-methyl-N-propyl aminophenol. 
N-methyl-N-isopropyl aminophenol. 
N-methyl-N-butyl aminophenol, 
N-methyl-N-isobutyl aminophenol. 
N-methyl-N-secbutyl aminophenol, 
N-methyl-N-pentyl aminophenol, 
N-met^^-N-l-metiiylbutyl aminophenol, 
N-methyl-N-isoamyl aminophenol, 
N-methyl-N-1-methylpentyl aminophenol, 
N-methyl-N-hexyl aminophenol. 
N-methyl-N-teti^ahydrofurylmethyl aminophenol, 
N-methyl-N-ethoxyprc^yl aminophenol, 
N-methyl-N-cyciohexylmettiyl aminophenol, 
N-methyl-N-phenetiiyl aminophenol, 
N-ethyl-N-cyclohexyl aminophenol. 
N-ethyl-N-pheny! aminophenol^ 
N-ethyl-N-(2-methylphenyl) aminophenol, 
N-ethyl-N-{3-methylphenyI) aminophenol. 
N-ethyl-N-(4-methylphenyl) aminophenol, 
N-ethyl-N-prqjyl aminophenol, 
N-ethyl-N-isopropyl aminophenol. 
N-ethyl-N-butyl aminophenol. 
N-ethyl-N-isobutyl aminophenol. 
N-ethyl-N-secbutyl aminophenol, 
N-ethyl-N-pentyl aminophenol, 
N-ethyl-N-1-metiTylt)utyl aminophenol. 
N-ethyl-N-isoamyl aminophenol. 
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N-ethyl-N-1 -methytpentyl aminophenol. 
N-ethyl'N-hexyl aminophenol. 
N-ethyl-N-tetrahydrofuryfmethyl aminophenol, 
N-ethyl-N-ethoxypropyt aminophenol. 
N-ethyl-N-cydohexytmethyl aminophenol, 
N-ethyl-N-phenethyl aminophenol, 
N-propyl-N-cyclohexyl aminophenol. 
N-propyl-N-phenyl aminophenol, . 
N-propyl*N-(2-methy!phenyO aminophenol, 
N-propyl-N-(3-methytphenyl) aminophenol, 
N-propyl-N-(4-methylphenyf) aminophenol, 
N-propyl-N-isopropyl aminophenol. 
N-propyl-N-birtyl aminophenol. 
N-propyl-N-isobutyl aminophenol. 
N-propyl-N-secbutyl aminophenol, 
N-propyl-N-pentyl aminophenol, 
N-propyl-N-1-methylbulyl aminophenol, 
N-propyl-N-isoamyl aminophenol, 
N-propyl-N-1-methylpentyl aminophenol, 
N-propyl-N-hexyl aminophenol. 
N-propyl-N-tetrahydrofurylmethyl aminophenol. 
N-propyl-N-ethoxypropyl aminophenol, 
N-propyl-N-cyclohexylmethyl aminophenol, 
Ni3roF^-N-^enethyt aminophenol, 
N-butyl-N-cyclohexyt aminophenol. 
N-butyl-N-phenyl aminophenol, 
N-butyl-N-(2-methylphenyO aminophenol, 
N-butyl-N-(3-methylphenyO aminophenol. 
N-butyl-N-(4-methylphenyl) aminophenol. 
N-butyl-N-propyl aminophenol. 
N43utyl-N-isopropyl aminophenol. 
N-butyl-N-isobutyl aminophenol. 
N-butyl-N-secbutyl aminophenol, 
N-butyl-N-pentyl aminophenol, 
N-butyl-N-1 -methylbutyl aminophenol. 
N-butyl-N-isoamy( aminophenol. 
N-butyi-N-1 -methytpentyl aminophenol, 
N-t3utyl-N-hexyl aminophenol, 
N-butyl-N-tetrahydrofurylmethyl aminophenol. 
N-butyl-N-ethoxypropy! aminophenol, 
N-txjtyl-N-cyclohexylmethyl aminophenol, 
N-butyl-N-phenethyl aminophenol. 
N-phenyl aminophenol 
N>2-methylphenyl aminophenol • 
N-3-methylphenyl aminophenol 
N-4^ethylphenyl aminophenol 
N-cyclohexyl aminophenol 
3-N-pyrrolidinyl phenol. 
3-N-{2-methylpyrTolidinyl) phenol. 
3-N-{3-methylpyrrolidinyl) phenol. 
3-N-morpholinyl phenol. 
3-N-piperldinyt phenol 
3-N-{2-methylpiperidinyl) phenol 
3-N-(3-methylpperidinyl) phenol. 
3-N-(4-methylpiperidinyl) phenol. 

For the reaction of the m-aminophenol derivative, 
as above mentioned, with phthalic anhydride, the latter 
is usually used in an amount of 0.5-2.0 moles per mole 
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of the m-aminophenol derivative. The ratio of solvent to 
m-aminophenol derivative may be from 0 to 0.45 parts 
by weight. Preferably a solvent is used. The quantity of 
solvent chosen is dependant on the nature of the m- 
aminophenoi derivative. The amount of solvent used is 
determined so that the reaction mass remains mobile 
throughout the course of the reaction, but so that the 
reaction is carried out In a slurry. 

The organic solvents when used include, for exam- 
ple, an aromatic hydrocarbon of 6-10 carbon atoms 
such as benzene, toluene or xylene, an aliphatic hydro- 
carbons of 8-12 carbon atoms such as octane, isooc- 
tane, or decane. a halogenated hydrocarbon of 2-8 
cartxjn atoms, aliphatic, cycloaliphatic or aromatic, such 
as perclene, chlorobenzene or dichlorobenzene. ethers 
such as tetrahydrofuran, dibutyl ether or diphenylether, 
among which are especially preferred aromatic hydro- 
carbons or ethers. 

By way of an example, the reaction of N, N-di-n- 
butyl-m-aminophenol with phthalic anhydride may be 
carried out in the absence of solvent or in the presence 
of an aromatic hydrocarbon such as benzene, toluene 
or xylene, the prefen-ed amount of solvent being in the 
range 0-0.45 parts by weight with respect to the N, N-di- 
n-butyl -m-aminophenol. 

The reaction is effected at an elevated temperature, 
preferably in the range of 60-120 *C for a period of 3-40 
hours. The reaction time and temperature are chosen 
so as to achieve a suitable balance between length of 
reaction and the amount of rhodamine type side prod- ' 
ucts that are produced. The amourrt of rfrodamine pro- 
duced increases at higher temperatures. After the 
reaction, the reaction mixture is cooled to 0-60 *'C. most 
preferably 20-40°C. 

Dependant on the viscosity of the reaction mixture 
at this stage, a secondary solvent may be added to the 
reaction mixture to maintain mobility 

There may be used as the secondary solvent, for 
example, an aromatic hydrocarbon of 6-10 carbon 
atoms such as benzene, toluene or xylene, an aliphatic 
hydrocart)ons of 5-12 cartx)n atoms such as pentane. 
octane, isooctane. or decane, a halogenated aliphatic, 
cycloaliphatic or aromatic hydrocartx>n of 2-8 cartX3n 
atoms such as perclene. chlorobenzene or dichloroben- 
zene. ethers such as tetrahydrofuran. ditwjtyl ether or 
diphenylether, alcohols such as methanol, etiianol, pro- 
panols such as isopropanols or butanols such as n- 
butanol. There may also be used a mixture of the alco- 
hol witfi water or a mixture of the alcohol with a hydro- 
carbon solvent. 

The crude keto add derivative may be recovered 
from the reaction mixture by filtration, or by diluting the 
mixture with a solvent in which the derivative is barely 
soluble and recovering the precipitated derivative by fil- 
tration, or by extracting the derivative with an aqueous 
alkaline solution and precipitating it witii acid, or by 
forming the sodium salt of the derivative, isolating tiie 
salt and predpitating it wittn acid. 
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As above set forth the reaction of the m-aminophe- 
nol derivative with the phthalic anhydride is carried out 
in the minimum of organic solvent thus reducing the 
economic and environmental costs of the process. 

The invention wilt now be described in more detail 
with reference to examples, however, the invention is 
not limited to the examples. 

Example 1 

An amount of 132.6g (0.6moO of N, N<libutylami- 
nophenol, 115.5g (0,78moO phthalic anhydride and 
57.9g of toluene are placed in a reactor, and stirred 
whilst the reaction mass is heated to 90^*0 over 2 hours 
and then heated to SS^'C and stirred at this temperature 
for 12 hours. Liquid chromatographic analysis shows 
90% conversion to the keto acid. 

Once the reaction is complete, the reaction mass is 
cooled to SS'^C over 2 hours, methanol 72.6g is added 
and the reaction mass cooled to 20 ^'C and stirred for 1 
hour The product, 4-N, N-dibutylamino-2-hydraxy-2- 
caiboxy benzophenone is isolated by filtration. The 
crude product is washed with methanol to yield the pure 
keto add. The product contained 0.21% rhodamine as 
determined by UV absort>ance: 

Example 2 

An amount of 44.2g {0.2moles) of N.N-dibutylami- 
nophenol and 19.6g (0.133 moles) of phthalic anhydride 
are placed in a reactor and stirred at to 90-95*'C for 13 
hours. Lk^uki chromatographk; analysis shows 92% 
conversion to the keto acid. After the reaction, the reac- 
tion rrrass is cooled to 50**C. methanol 24g is added and 
the reaction mass cooled to 20°C and stirred for 1 hour. 
The product, 4-N,N-dibutylamino-2-hydroxy-2'-carboxy 
benzophenone. is isolated by filtration. The crude prod- 
uct is washed with methanol to yield the pure keto acid. 
The product contains 0.15% rhodamine as determined 
by UV absorbance. 

Example 3 

An amount of 8.4g (0.041 mol) of N-ethyl-N-iso- 
amylaminophenol and 4.2g (0.0224mol) phthalic anhy- 
dride are placed in a reactor and stin'ed at 90 ''C for 5 
hours. Liqukj chromatographic analysis shows 90% 
conversion to the 4-N-ethyt-N-isoamylamlno-2-hydrQxy- 
2'-cartx3xybenzophenone. 



Claims 

1. A method for the production of a teto acid having 
the general formula of 
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wherein R1 and R2 independentiy represent a 
straight or branched chain alkyi of 1-18 cartx}n 
atoms, a cydoalkyl of 4-8 cartx>n atoms or a phenyl 
both of which may be substituted by at least one 
sut>stituent selected from the group consisting of 
halogen atoms and alkyls having 1 -4 cartxjn atoms, 
an aralkyi of 7-10 carbon atoms, alkoxyalkyl having 
2-20 cartx)n atoms, tetrahydrofuryl alkyI, alkylcar- 
boxy alkyI, alkylcarboxy benzyl, or R1 and R2 
together with the adjacent nitrogen atom may form 
a heterocyclic ring, or one of R ^ arKJ R2 is hydro- 
gen, but R1 and R2 may not simultaneously be 
methyl or ethyl or benzyl which comprises reacting 
a m-amino phenol having the general formula 



Rl 



R2 



wherein Rl and R2 are the same as above, with 
phthalic anhydride, in an organic solvent in an 
amount of less than 0.5 parts by weight per part of 
m^amino phenol. 

2. A method as claimed in daim 1 in which the amount 
of solvent is from 0 to 0.45 parts by weight 

3. A method as claimed in claim 1 or 2 in which the 
solvent is an aromatic hydrocarbon of 6-10 carbon 
atoms, an aliphatic hydrocartx)n of 8-12 cartxjn 
atoms, a halogenated hydrocarbon of 2-8 carbon 

50 atoms, or an ether. 

4. A metiiod as claimed in any preceding daim which 
is carried out at a temperature of from 60 to 120''C. 

55 5. A method as claimed in any preceding claim in 
which the m-amino phenol is selected from N. N-di- 
n-propyl aminophenol. N, N-di-n-butyl aminophe- 
nol, N, N-di-n-pentyl aminophend. N. N-di-n-hexyl 
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aminophenol. N. N-diisopropyl aminophenol. N, N- 
diisobutyl amin<^henol, N. N-diisoamyl aminophe- 
nol. N-ethyl-N-cyclohexyl aminophenol. N-ethy!-N- 
isoamyl phenol. N-ethyl-N-cyclohexylmethyJ ami- 
nophenol. N-phenyl-N-ethyi aminophenol and 3- s 
pyn'olidlnol phenol. 

6. A method as claimed In any preceding claim In 
which, after the reaction, the reaction mixture is 
cooled to a temperature from 0 to 60 **C. io 

7. A method as claimed in claim 6 in which, after cool- 
ing, a secondary solvent is added to the reaction 
mixture to maintain mobirrty. 



8. A method as claimed in claim 7 in which the sec- 
ondary solvent is an aromatic hydrocarbon of 6-10 
carbon atoms, an aliphatic hydrocarixsn of 5 to 12 
cartx)n atoms, a halogenated hydrocarbon of 2-8 



9. A method as claimed in claim 1 substantially as 
hereinbefore described with reference to any one of 
the foregoing Examples. 
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